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Amendments to the Claims: 

This listing of claims will replace all prior versions and listing of claims in the 
application. 

Listing of Claims: 

1-20. (canceled). 

21 . (currently amended) A storage system comprising: 

a plurality of disk drives configuring at least one logical volume; 

a plurality of processor adapters each including at lea s t ow 
p ro ces s or a n d controlling to store data, which are sent from at least one host 
computer to said at least one logical volume, in a plurality of said disk drives; 

a plurality of first interface adapters each coupled to said at least one host 
computer and receiving a write request and data sent from said at least one host 
computer and sending a first control information related to said write request to at 
least one of said processor adapters and sending data received at each of said first 
interface adapters based on a second control information sent from said at least one 
processor adapter; 

a cache memory adapter having at least one memory, said memory 
temporarily storing data sent from said first interface adapters; 

a plurality of second interface adapters each coupled to said disk drives and 

receiving data stored in said cache memory adapter from said cache memory 

adapter based on a third control information sent from said at least one processor 

adapter asynchronously with receipt of said write request at said first interface 
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adapters and storing data received at each of said second interface adapters in said 
disk drives; and 

a switch adapter coupled to said processor adapters, said first interface 
adapters, said cache memory adapter and said second interface adapters and 
relaying data between said first interface adapters and said cache memory adapter 
and relaying data between said cache memory adapter and said second interface 
adapters; 

w her e-in la id s w i tch adapt er relays s a i d f i rst and sa i d - second contro l 
mfefmation bet w een said processor ada p ters a nd s a i d first -interface adaptefs-and 
r el ays said th i rd contr ol inf o r m ati on between sa i d proc es s or a d apters and sa i d 
secoBd' iRteffaGe-adapter&v 

wherein a number of said processor adapters is increased or decreased 
independently of the first and second interface adaptors, said cache memory adaptor 
and said switch adaptor, based on a required performance, and 

wherein all of said processor adapters c an access to ea ch of said first interface 
adapters and each of said second interface adapters, and 

wherein each of said processor adapters has includes a plurality of 

miofoprocessors and, when a first processing load at said first interface adapters 

which are coupled to said at least one host computer is greater than a second 

processing load at said second interface adapters which are coupled to said disk 

drives, the number of processors allocated to said first processing load at said first 

interface adapters is larger than the number of processors allocated to said second 

processing load at said second interface adapters, and 

3 



Appl. No. 10/820,964 
Amendment dated August 4, 2009 
Reply to Office Action of April 7, 2009 



H-5028 



wherein when said second processing load of said second interface adapters 
is greater than said first processing load at said first interface adapters, the number 
of processors allocated to said second processing load of said second interface 
adapters is larger than the number of said first processing load of said first interface 
adapters eaefr-et-sai^^ eitf^ef-a4if&^processing 
l o a d sent4rorn said firot in t e rf ace a dapt e rs or a^ second - proc essing load s ent4rom 
said second interface a dapters in ac c ord anc e w ith an amount o f said f irst pr o c essing 
load and an amount o f said se cond pr o c e ss i ng load . 

22. (canceled). 

23. (previously presented) The storage system according to claim 21 
wherein: 

said processor adapters are assigned to a process of at least one of said first 
interface adapters and a process of at least one of said second interface adapters. 

24. (previously presented) The storage system according to claim 21 
wherein: 

said at least one processor adapter is assigned to said plurality of first interface 
adapters. 

25. (previously presented) The storage system according to claim 21 
wherein: 
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said at least one processor adapter is assigned to said plurality of second 
interface adapters. 

26. (canceled). 

27. (currently amended) The storage system according to claim 26 wherein: 
it is possible to change the number of said processor adapters ugon storing 

data in said disk drives. 

28. (canceled). 

29. (previously presented) The storage system according to claim 21 
wherein: 

a first portion of said processor adapters are assigned to a process of at least 
one of said first interface adapters, 

a second portion of said processor adapters are assigned to a process of at 
least one of said second interface adapters, and 

a proportion between said first portion and said second portion is decided in 
accordance with a proportion between a performance of said at least one first 
interface adapter and a performance of said at least one second interface adapter. 

30. (previously presented) The storage system according to claim 21 
wherein: 
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said first control information is used to notify said at least one processor 
adapter of receiving said write request. 

31 . (currently amended) The storage system according to claim 21 wherein: 
said at least one processor adapter detects an area of said memory in which , 

data of said at least. one logical volume need to be stored in accordance with said 
received first control information. 

32. (currently amended) The storage system according to claim 21 
wherein: 

said second control information includes information related to an area of said 
memory in which data received at each of said first interface adapters need to be 
stored. 

33. (currently amended) The new storage system according to claim 21 
wherein: 

said at least one processor adapter finds an area of said disk drives related to 
said at le a s t one logical volume for storing data of said at least one logical volume 
based on said received first control information. 

34. (currently amended) The storage system according to claim 21 wherein: 
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said third control information includes information related to an area of said 
disk drives in which data received at each of said second interface adapters need to 
be stored. 

35. (currently amended) The A storage system according to claim 21 
wherein: 

said at least one processor adapter controls to create a parity data of RAID 
(Redundant Array of Inexpensive Disks) from data received by at least one of said 
first interface adapters. 

36. (currently amended) A storage system coupled a host computer, said 
storage system comprising: 

at least one disk drive configuring at least one logical volume; 

[[;]] 

a plurality of processor adapters eaGWwfeded aMeast-o^proGessor-and 
controlling to store data by determining a location at which the data should be stored, 
the data being sent from said host computer to said at least one logical volume for 
updating said at least one logical volume, in said at least one disk drive; 

a first interface adapter coupled to said host computer and receiving a write 
request and data sent from said host computer and sending a first control information 
related to said write request to said processor adapters and sending data received at 
said first interface adapter based on a second control information sent from said 
processor adapters; 
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a cache memory adapter having at least one memory, said memory 
temporarily storing data sent from said first interface adapter; 

a second interface adapter coupled to said at least one disk drive and 
receiving data stored in said cache memory adapter from said cache memory adapter 
based on a third control information sent from said processor adapters 
asynchronously with receipt of said write request at said first interface adaptor and 
storing data received at said second interface adapter in said at least one disk drive; 
and 

a switch adapter coupled to said processor adapters, said first interface 
adapter, said cache memory adapter and said second interface adapter and relaying 
said data among said first interface adapter, said cache memory adapter and said 
second interface adapter; 

where^- said switeh adaptef relays said first a^d- said second control 
iRfoFfTOtieR'-^ 
relays sai4 third- 
seeofld interf ae e- adapter- 

wherein aihe number of said processor adapters isare increased or 
decreased, based on a required performance, even though the number of said first 
interface adapter, said cache memory adapter and said second interface adapter are 
not increased or decreased, and 

wherein each of said processor adapters fras includes a plurality of 

microprocessors and, when a first processing load at said first interface adapter 

which is coupled to said host computer is greater than a second processing load at 
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said second interface adapter which is coupled to said at least one disk drive, the 
number of processors allocated to said first processing load at said first interface 
adapter is larger than the number of processors allocated to said second processing 
load at said secon d interface ad apter, and 

wherein when said second proces sing load of said second interfa ce adapter Is 
greater t han said fi rst processing load at said first interface adapter, the number of 
processors allocated to said second processing load of said second int erface 
adapter is larger than the number of said first processing load o f said first interface 
adapter eae< : y^£a€ky^ 

load sent f rom sa i d f i r st interface adapter or a s econd processing load sent fro m 




37. (currently amended) A storage system coupled a host computer, said 
storage system comprising: 

at least one disk drive configuring at least one logical volume; 

a plurality of processor adapters each 4 TO l ud i ng ~at 4 e as f. one processor and 
controlling to store data by determining a location at which the data should be stored, 
the data being sent from said host computer to said at least one logical volume for 
updating said at least one logical volume, in said at least one disk drive; 

a first interface adapter coupled to said host computer and receiving data sent 
from said host computer and sending data received at said first interface adapter 
based on a first control information sent from said processor adapters; 
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a cache memory adapter having at least one memory, said memory 
temporarily storing data sent from said first interface adapter; 

a second interface adapter coupled to said at least one disk drive and 
receiving data stored in said cache memory adapter from said cache memory adapter 
based on a second control information sent from said processor adapters 
asynchronously with receipt of sa i d data at said first interface adapt er and storing 
said data' received at said second interface adapter in said at least one disk drive; 
and 

a switch adapter coupled to said processor adapters, said first interface 
adapter, said cache memory adapter and said second interface adapter and relaying 
data of said at least one logical volume among said first interface adapter, said cache 
memory adapter and said second interface adapter and not relaying data of said at 
least one logical volume to said processor adapters; 

wherein sai4sw^^ 
f>rGGessQMdaptefS"-a^ 

information- between said-fifecGSGor ad apt o r s-an d s a i d se c ond interface -ad-aptefv 
wherein it is possible to change atbe number of said processor adapters, 

independently of the first and second interface adaptors, the cache memory adaptor 

and the switch adaptor, upon storing data in said at leas! one disk drive A and based 

on a required performance, and 

wherein each of said processor adapters tes -includes a plurality of 

mfofeprocessors and, when a first processing load at said first interface adapter 

which is coupled to said host computer is greater than a second processing load at 
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said second interface adapter which is coupled to said at least one disk drive, the 
number of processors allocated to said first processing load at said first interface 
adapter is l arger l han the number of processor s allocated to s aid second processin g 
load at said second interface adapter, and 

wherein when said second processing load of said second interface adapter is 
gr ea ter th a n s aid fi r st pr oc essin g load at s aid first interface adapter, t he n u mber of 
processors allocated to said second processing load of said second interface 
adapter is larger than the number of said first processing load of said first interface 
adapter eae4voj~&a^ p r o e esswg 
tea€t-sef44fem- ^ aid first interfac e ad ap te r -or a seGor^rocessifrg ^ 
seeend-irterfaG 




38. (currently amended) A storage system coupled a host computer, said 
storage system comprising: 

at least one disk drive configuring at least one logical volume; 

a plurality of processor adapters^ each4f* c l ud i ng at l east one processor aad- of 
which controls to store data by determining a location at which the data should be 
stored, the data being sent from said host computer to said at least one logical 
volume for updating said at least one logical volume, in said at least one disk drive; 

a first interface adapter coupled to said host compute r and receiving the data 
sent from said host computer ; 
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a cache memory adapter having at least one memory, said memory 
temporarily storing data sent from said first interface adapter; 

a second interface adapter coupled to said at least one disk drive, said first 
interface adapter, said processor adapters, and said cache memory adapter; and 

a switch adapter coupled to said processor adapters, said first interface 
adapter, said cache memory adapter, and said second interface adapter, 

wherein said switch adapter relays data between said first interface adapter 
and said second interface adapter via said cache memory adapter among said first 
interface adapter, said processor adapters, said cache memory adapter and said 
second interface adapter based on control information transferred among said first 
interface adapter, said processor adapters and said second interface adapter of said 
first interface adapter, said processor adapters, said cache memory adapter, and 
said second interface adapter, the relaying of the data between sa id first interface 
adapter and said second interface adapter being done asynchronously with receipt of 
the data by the first interface adapter from said host computer, 

wherein atbe number of said processor adapters isare increased or 
decreased, independently of the first and second interface adaptors, the cache 
memory adaptor and the switch adaptor, based on a required performance, and 

wherein each of said processor adapters tes includes a plurality of 

mtefeprocessors and, when a first processing load at said first interface adapter 

which is coupled to said host computer is greater than a second processing load at 

said second interface adapter which is coupled to said at least one disk drive, the 

number of processors allocated to said first processing load at said first interface 
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adapter is larger than the number of processors allocated to said second processing 
load at said second interface adapter, and 

wherein when said second processing load of said second interface adapter is 
greater than said first processing load at said first interface adapter, the number of 
processors allocated to said second processing load of said second interface 
adapter is l ar ger than the number of s aid fir s t processing load of said first interface 
adapter eaoh of said m i cro p ro c essors i s assigned to operate ei the r a first processing 
load s e nt f ro m said fi rst interfac e a d apter or a s e cond processing l oad s e nt from 

tea4~and an amoun t s the s e cond processing ioad. 

39. (currently amended) A storage system coupled a host computer, said 
storage system comprising: 

at least one disk drive configuring at least one logical volume; 

a plurality of processor adapters including at -least -one ■processor -aod 
controlling to store data by determining a location at which the data should be stored, 
the data being sent from said host computer to said at least one logical volume for 
updating said at least one logical volume, in said at least one disk drive; 

a first interface adapter coupled to said host computer and receiving a write 
request and data sent from said host computer and sending a first control information 
related to said write request to said processor adapters and sending data received at 
said first interface adapter based on a second control information sent from said 
processor adapters; 

13 



Appl. No. 1 0/820,964 H-5028 
Amendment dated August 4, 2009 
Reply to Office Action of April 7, 2009 

a cache memory adapter having at least one memory, said memory 
temporarily storing data sent from said first interface adapter; and 

a second interface adapter coupled to said at least one disk drive and 
receiving data stored in said cache memory adapter from said cache memory adapter 
based on a third control information sent from said processor adapters 
asynchronously with re ceip t of said write request at said first interface a dapter and 
storing data received at said second interface adapter in said at least one disk drive; 

wherein said processor adapters are coupled to said first interface adapter and 
said second interface adapter and send[[sends]] said second control information to 
said first interface adapter and send[[sends]] said third control information to said 
second interface adapter, 

wherein said first interface adapter sends data to said cache memory adapter 
among said processor adapters, said cache memory adapter and said second 
interface adapter, 

wherein said second interface adapter receives data from said cache memory 
adapter among said processor adapters, said cache memory adapter and said first 
interface adapter, and 

wherein said cache memory adapter receives data from said first interface 
adapter and said second interface adapter among said processor adapters, said first 
interface adapter and said second interface adapter, 

wherein atfce number of said processor adapters [safe increased or decreased 

independently of the first and second interface adaptors and the cache memory 

adaptor, based on a required performance, and 

14 



Appl. No. 10/820,964 H-5028 
Amendment dated August 4, 2009 
Reply to Office Action of April 7, 2009 

wherein each of said processor adapters has includes a plurality of 
microprocessors and, when a first processing load at said first interface adapter 
which is coupled to said host computer is greater than a second processing load at 
said second interface adapter which is coupled to said at least one disk drive, the 
number of processors allocated to said first processing load at said first: interface 
adapter is larger than the number of processors allocated to said second processing 
load at said se cond interface adapter, 

wherein when said second processing load of said second interface adapter is 
greater than said first processing load at said first interface adapter, the number of 
processors allocated to said second processing load of said second interface 
adapter is larger than the number of said first processing load of said first interface 
adaptere ae^f-said^iei^efifQeesGors is as si g ned to opera4e^itl^^4i4st-ftfeee&sfBg 
lead -sent -to 
said-secer^-frt^ 

load and an amount of lhe-second' processing load. 
40-43. (canceled). 

44. (previously presented) The storage system according to claim 21 , 
wherein the cache memory adaptor includes a control information memory module in 
which information for controlling data transfer are stored. 
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45. (previously presented) The storage system according to claim 36, 
wherein the cache memory adaptor includes a control information memory module in 
which information for controlling data transfer are stored. 

46. (previously presented) The storage system according to claim 37, 
wherein the cache memory adaptor includes a control information memory module in 
which information for controlling data transfer are stored. 

47. (previously presented) The storage system according to claim 38, 
wherein the cache memory adaptor includes a control information memory module in 
which information for controlling data transfer are stored. 

48. (previously presented) The storage system according to claim 39, 
wherein the cache memory adaptor includes a control information memory module in 
which information for controlling data transfer are stored. 

49. (previously presented) The storage system according to claim 40, 
wherein the cache memory adaptor includes a control information memory module in 
which information for controlling data transfer are stored. 

50. (previously presented) The storage system according to claim 41, 

wherein the cache memory adaptor includes a control information memory module in 

which information for controlling data transfer are stored. 
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51. (previously presented) The storage system according to claim 42, 
wherein the cache memory adaptor includes a control information memory module in 
which information for controlling data transfer are stored. 

# 

52. (previously presented) The storage system according to claim 43, 
wherein the cache memory adaptor includes a control information memory module in 
which information for controlling data transfer are stored. 

53. (currently amended) A storage system comprising a first cluster system 
and a second cluster system, 

wherein a first cluster system and a second cluster system each comprises: 
a plurality of disk drives; 

a plurality of first interface units each coupled to at least one host 
computer and receiving a write request and data sent from said at least one host 
computer; 

a plurality of second interface units each coupled to said plurality of 
disk drives and storing the data in said plurality of disk drives asynchronously with 
the receipt of the write request at the first interface units ; 

a plurality of processor units separated from said first interface units 
and said second interface units and e ach having at le a s t one proc es sor ; 

a cache memory unit having at least one memory, said memory 

temporarily storing data sent from said first interface units; and 
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a switch unit coupled to said first interface units, said second interface 
units[[J] and said processing units, 

wherein the switch unit of the first cluster system is coupled to the switch of 
the second cluster system by a communication path; 

wherein atbe number of said processor units of said first cluster system and 
said second cluster system can be increased or decreased, independently of the first 
and second interface units, the cache memory unit and the switch unit, based on a 
required performance, and 

wherein each of said processor adapters ha sindudes a plurality of 
m^eprocessors and, when a first processing load at said first inte rface adapters 
which are coupled to said at least one host computer is greater than a second 
processing load at said second interface adapters which are coupled to said disk 
drives, the number of processors allocated to said first processing load at said first- 
interface adapters is larger than the number of processors allocated to said second 
processing load at said second interface adapters, and 

wherein when said second processing load of said second interface adapters 

is greater than said first processing load at said first interface adapters, the number 

of processors allocated to said secon d pr ocessing load of said second interf ace 

adapters is larger than the number of said first proc essing load of said first interface 

adapters e ach of s a i d m i croproc ess o rs is a s s i gn e d to operat e either a firs t pr o cessi n g 

l oad s ent from sa i d f i r st -interfa c e un i t s o r a s e cond pr o c essi n g l o ad se n t fr o m said 

s eGond in t e rfac e units i n acc o rdanc e w i th an amount of the f i rst p ro c essi ng load and 

af^" - anftounl'"0f~t'h©" seco^ ; ^€^"processinQ~ i load . 
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54. (previously presented) The storage system according to claim 53, 
wherein said processor units in said first cluster system can instruct said 

plurality of first interface units and the plurality of second interface units of said 
second cluster system to transfer a data. 

55. (new) A storage system according to claim 21, 

wherein a plurality of said first interface adapters each receives a read 
request from at least one host computer, and sends said read request to at least 
one of said processor adapters, and receives data corresponding to said read 
request from said cache memory based on a fourth control information sent from 
said at least one processor adapter. 
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